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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About an epoxy resin constituent and a laminate, this invention is 
useful as a coating, the constituent for semi-conductor closure, or a varnish for laminates, 
and, specifically, relates to the fire-resistant epoxy resin constituent which can offer the 
laminate which was especially excellent in adhesion, thermal resistance, and moisture 
resistance as a vamish for laminates (printed wired board), and the laminate which had 
these engine performance. 
[0002] 

[Description of the Prior Art] The epoxy resin is broadly used centering on the outstanding 
adhesion, an electrical property (insulation), therefore electric electronic ingredient 
corrtponents. 

[0003] Although the glass epoxy laminate is used for these 

electrical-and-electric-equipment electronic ingredient components, high multilayering of a 
laminate and thin shape-ization are advancing with a miniaturization and 
high-performance-izing of the electrical and electric equipment. Moreover, there are many 
high-temperature-processing processes in the semiconductor package which carries IC 
chip directly, and a high glass transition temperature (henceforth, Tg) for being equal to the 
processing in such an elevated temperature in a laminate for this reason, moisture-proof 
thermal resistance, and the right adhesion between the layers of copper foil or glass fabrics 
are required. 

[0004] Then, it considers as the approach of making Tg high, and, generally the 
polyfunctional epoxy resin and the technique using a dicyandiamide, phenol novolak resin, 
etc. as a curing agent are known, 

[0005] However, in the combination of a polyfunctional epoxy resin and a dicyandiamide, 
hygroscopicity was not good and moisture-proof thermal resistance was not good in the 
combination of polyfunctional epoxy and a polyfunctional phenol. 

[0006] Moreover, although various techniques using the bismaleimide resin as a technique 
of the resin for laminates with high Tg were also examined, such a technique did not have 
enough moisture-proof thermal resistance too, although the in5)rovement in thermal 

/ 
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resistance was found, and it was what also causes lowering of the adhesion in an electric 
laminate application further. 

[0007] Then, in the electric laminate appHcation, the technique which aimed at 
improvement in moisture absorption thermal resistance of a laminate etc. is indicated by 
JP,1 1-228670, A as a technique of inproving moisture-proof thermal resistance, by 
blending a polyfunctional epoxy resin with the straight chain-like amount bisphenol mold 
epoxy resin of giant molecules, [0008] 

[Problem(s) to be Solved by the Invention] however — for using invention given in 
JP,1 1-228670,A for the substrate for a package etc. ~ Tg ~ TMA - it was the thing which 
is as low as 170-degree-C order at law, and must increase the loadings of a polyfunctional 
epoxy resin in order to make Tg high and by which lowering of adhesion is not avoided as 

a result 

[0009] That is, the technical problem which this invention tends to solve is to offer the 
epoxy resin constituent which is excellent in the thermal resistance of mold goods, and 
waterproof physical properties in an epoxy resin constituent, and can give the engine 
performance of the moisture-proof thermal resistance in an electric laminate application, 
and adhesion, and the electric laminate which combined moisture-proof thermal resistance 
and adhesion. 
[0010] 

[Means for Solving the Problem] The bisphenol mold epoxy resm which has specific 
molecular weight in an epoxy resin as a result of inquiring wholeheartedly that this 
invention person etc. should solve the above-mentioned technical problem (A), By 
considering as the epoxy resin constituent which uses as an indispensable conyonent a 2.5^ 
or more average functional-group numbers epoxy resin (B) and the_i^mi^>ound^ which 
has a phenol frame and a triazine frame The t herma l resis tance of mold goods and a water 
resisting propert y improve by leaps and bounds, anJ caine to coir5)lete a header and this 
invention for moisture-proof thermal resistance and adhesion becoming good in an electric 
laminate apphcation further. 
[0011] 

[Embodiment of the Invention] That is, this invention relates to the epoxy resm constituent 
and the electric laminate which are characterized by being an indispensable conponent 
about the bisphenol mold epoxy resin (A) w hose weight average molecular weight of 
polystyrene conversion is 5000-50000, a 2.5 or more average functional-group numbers 
epoxy resin (B), and th e^nq)ound (D) which has ajphenol frame and a triazine frame. 
[0012] Although especially the bisphenol mold epoxy resia (A) whose weighfaverage 
molecular weight of the polystyrene conversion used by this invention is 5000-50000 is not 
restricted, the improvement effectiveness of lowering of Tg or adhesion is not discovered 
as the weight average molecular weight of polystyrene conversion is less than 5000 in 
measurement with gel permeation chromatography (henceforth, GPC). On the other hand, 
if weight average molecular weight exceeds 50000, the inpregnating abihty to glass 
fabrics will get worse, and the resin streak at the time of laminate shaping worsens, and 
causes lowering of adhesion or moisture-proof thermal resistance after all. 
[001 3] As for the weight average molecular weight of the point of these 
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engine-performance balance to a bisphenol mold epoxy resin (A), it is desirable that it is 
the range of 20000-45000. 

[0014] Here, especially the manufacture approach of a bisphenol mold epoxy resin (A) is 
acquired by carrying out the polymerization of the bisphenol mold epoxy resin (al) and 2 
organic-functions phenols (a2) of two organic functions, for example to the shape of a 
straight chain, although not limited. As (al), 2 organic-functions epoxy resin chosen from 
the bisphenol A mold epoxy resin, a bisphenol female mold epoxy resin, a bisphenol 
smooth S form epoxy resin, the bisphenol A D mold epoxy resins, and these halogenides is 
mentioned, and 2 organic-functions phenol chosen from bisphenol A, Bisphenol F, 
Bisphenols S, and these halogenides is mentioned as bisphenols (a2). Also in these, what 
is obtained by the polymerization of the bisphenol A mold epoxy resin and bisphenol A is 
desirable from the point adhesion and whose moisture-proof thermal resistance inq}rove 
more. 

[0015] next, as a 2.5 or more average fimctional-group numbers epoxy resin (B) Although 
not restricted especially, specifically A phenol novolak mold epoxy resin , a bromination 
phenol novolak mold epoxy resin, Polyglycidy l ether of o-cres ol-form aldeyde novolac , the 
bisphenol A novolak mold epoxy resin, Novolak moia epoxy resins, such as bisphenol A 
D novolak resin, Ring type aliphatic series epoxy resins which have a tricyclo decene 
oxide radical, such as an epoxidation object of an epoxy resin and dicyclopentadiene mold 
phenol resin, Glycidyl ester mold epoxy resins, such as dimer acid glycidyl ester and 
triglycidyl ester, Tetraglycidyl ether amino diphenylmethane, triglycidyl para aminophenol, 
Triglycidyl-para aminophenol, tetraglycidyl metaxylylene diamine, Glycidyl amine mold 
epoxy resins, such as a tetraglycidyl ether bis-aminomethyl cyclohexane, Heterocycle type 
epoxy resitis, such as triallyl isocyanurate and triglycidyl isocyanurate, FUROROGU 
ricinoleic triglycidyl ether, trihydroxy biphenyl triglycidyl ether, Trihydroxy 
phenylmethane triglycidyl ether, glycerol triglycidyl ether, 2-[4-(2, 3-epoxy propoxy) 
phenyl]-2-[4-[l and 1 -screw [4-(2, 3-epoxy propoxy) phenyl] ethyl] phenyl] propane. 
Three organic-functions mold epoxy resins, such as 1 and 3-screw [4-[l-[4-(2, 3-epoxy 
propoxy) phenyl]-l-[4-[l-[4-(2, 3-epoxy propoxy) phenyl]- 1-methylethyl] phenyl] ethyl] 
phenoxy]-2-propanol. Four organic-functions mold epoxy resins, such as 
tetra-hydroxyphenyl ethane tetraglycidyl ether, a tetraglycidyl ether benzophenone, 
bis-resorcinol tetraglycidyl ether, and a tetra-glycidoxy biphenyl, etc. are mentioned. 
Moreover, as for especially the number of average functional groups in an epoxy resin (B), 
it is desirable that it is 2.5-10 from the point of balance with a mechanical characteristic 
and thermal resistance. 

[0016] In these, since the balance of a mechanical characteristic and thermal resistance is 
good, a novolak mold epoxy resin or aling type aliphatic series epoxy resin is desirable, 
and the epoxidation object of dicyclopentadiene mold phenol resin becomes remarkable [ 
the improvement effectiveness of moisture resistance and an electrical property ] also in 
the latter. Moreover, when fire retardancy is needed, it is useful a bromination phenol 
novolak mold epoxy resin and to use together a tetrabromo bisphenol mold epoxy resin 
suitably. 

[0017] A these 2.5 or more average functional-group numbers epoxy resin (B) is not 
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limited only to one kind in the activity, and two or more kinds of concomitant use is also 
possible for it. Moreover, business of the 1 functionality epoxy compounds, such as the 
following compounds, i.e., n-butyl glycidyl ether, allyl glycidyl ether, 2-ethylhexyl glycidyl 
ether, styrene oxide, phenyl glycidyl ether, cresyl glycidyl ether, P.Sec-buthylphenyl 
glycidyl ether, glycidyl methacrylate, and vinyl cyclohexene monoepoxide, may be carried 
out in part with each above-mentioned epoxy resin. 

[001 8] Next, the conq)ound (C) which has a phenol frame and a triazine fi^me can make 
the effectiveness of fire-resistant grant of a non-halogen system discover fiirther in an 
electric laminate appHcation while giving thermal resistance, a water resisting property, 
and adhesion. 

[0019] Although especially the compound (C) that has such a phenol frame and a triazine 
frame is not restricted, it is desirable to use as mixture (for this to be hereafter written as 
"mixture (c)") of the various compounds which are made to carry out the condensati on 
reaction,of a friazine conpound, phenols , and th e aldehydes , and are obtained. 
[0020] Here, at least the phenol structured division resulting from phenols is expressed, 
and at least the triazine structured division resulting from a triazine confound is expressed 
as a phenol frame with a triazine frame. 

[0021] Especially as phenols used here, it is not what is limited. For exanple, a phenol, 
■Xi:£ msol, m-cresol, p-cresol A xylenol, ethylphenol, butylphenol, nonyl phenol, 
Alkylphenols, such as octyl phenol, bisphenol A, Bisphenol F, Bisphenol S, bisphenol A 
D, tetramethyl bisphenol A, Polyhydric phenols, such as resorcmol and a catechol, 
mono-hydroxy naphthalene, the naphthols of a dihydroxy naphthalene this, other 
phenylphenols, an aminophenol, etc. are mentioned. These phenols have a point to 
independent or the desirable phenol which excels [ hardened material / final ] in fire 
retardancy according to two or more kind concomitant use although it is usable, and is 
excellent in reactivity with an amino-group content triazine compound. 
[0022] Next, especially as a compound containing a triazine ring, although not limited, the 
following general formula 1 or isocyanuric acid is desirable. 
[0023] 
[Formula 1] 

1 

1 11 -ftSCl 

[0024] (Rl, R2, and R3 express the amino group, an alkyl group, a phenyl group, 
hydroxyl, a hydroxyl alkyl group, a ether group, an ester group, an acid radical, a partial 
saturation radical, or a cyano group among a general formula 1 .) 

[0025] The amino-group content triazine compound represented by guanamine derivatives, 
such as a melamine said inside, any 2 of Rl, R2, and R3, or whose three are an amino 
group, acetoguanamine, and benzoguanamine, from the point of excellmg in reactivity, also 
especially in the compound shown by said general formula 1 is desirable. 
[0026] It is also possible for these compounds not to be limited only to one kind in an 
activity, either, and to use two or more sorts together. 
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[0027] Next, although especially aldeh ydes are not limited, the point of the ease of 
handling to its formaldehyde is desirable. As formaldehyde, although it does not limit, 
formalin, a paraformaldehyde, etc. are mentioned as a typical supply source. 
[0028] Mixture obtained using the amino-group content triazine compound represented by 
guanamine derivatives, such as the above mentioned melamine, acetoguanamine, and 
benzoguanamine, especially as a triazine confound also in the mixture (c) which is made 
to carry out the condensation reaction of these triazine coirq)ound, phenols, and the 
aldehydes, and is obtained (desirable [ become / the fire-resistant inprovement effect 
"written as mixture (c')" / remarkable hereafter and ]) 

[0029] as mixture (c') ~ concrete ~ cl: ~ the mixture of the condensation reaction object 
of an amino-group content triazine confound, phenols, and aldehydes, the condensation 
reaction object of a c2: amino-group content triazine compound and aldehydes, the 
condensation reaction object of c3:phenols and aldehydes, c4:phenols, and a 
c5:amino-group content triazine compound ~ it is ~ and [0030] It is -X-NH-CH2-NH- in 
this mixture. (c6) 
-X-NH-CH2-Y- (c7) 

(X shows a triazine frame among a formula and Y shows a phenol frame.) It is desirable 
from the point that the inprovement effect of what contains at least the structured division 
at a rate that (c6)/(c7) becomes 0.6 or less of fire-resistant effectiveness inproves by leaps 
and bounds, and it is excellent in compatibility with an epoxy resin (A), and thermal 
resistance. 

[003 1] Among mixture (c'), although unreacted component slack phenols (c4) and an 
amino-group content triazine compound (c5) may remain a httle, it is desirable that it is 3 
or less % of the weight of the range. 

[0032] Said mixture which is made to carry out the co ndensation reaction ofa_hiazine_ 
compound, phenols , and thea ldehydes , and is obtained in this invention, Or the mixture 
(c') using the amino-group content triazine compound as a triazine compound As a nitrogen 
atom content in mixture (c) or mixture (c'), especially, 8 % of the weight or more is 
desirable, and 80 degrees C or more have the softening temperature preferably desirable 
5% of the weight or more measured in the ball and the glycerol by the Ling's method 50 
degrees C or more. Moreover, 0.3 or more Pa-s has 150 degrees C [ which was measured 
with the cone plate mold viscometer ] preferably desirable melt viscosity 0.1 or more Pa-s. 

[0033] In this invention, it is desirable to use a hardening accelerator (D) together if 
needed fiirther in addition to above-mentioned (A) - (C). 

[0034] Although each thing of well-known common use can use it also about a hardening 
accelerator (D), for exanple, tertiary amine, such as benzyl dimethylamine, an imidazole, 
an organic-acid metal salt, Lewis acid, amine complex salt, etc. are mentioned, and not 
only independent but two or more sorts of concomitant use is possible for ftiese. 
[0035] Moreover, in addition to each above-mentioned component, an organic solvent (E) 
may be fiirther used for the constituent of this invention, and especially this organic solvent 
(E) serves as an indispensable conponent as a constituent for electric laminates. Although 
especially the organic solvent (E) that can be used is not limited, for exan5)le, an acetone, 
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a methyl ethyl ketone, methyl isobutyl ketone, a methanol, ethanol, isopropyl alcohol, 
n-butanol, methoxy propanol, methyl cellosolve, ethyl carbitol, ethyl acetate, a xylene, 
toluene, a cyclohexanol, N.N-dimethylfomiamide, etc. are mentioned, and these solvents 
can also be suitably used as a partially aromatic solvent two sorts or beyond it here. 
[0036] Although especially the amount of the organic solvent used is not restricted, it is 
desirable that it is the range which becomes 20 - 80 % of the weight from the point of the 
impregnating abihty to glass fabrics by solid content conversion especially as an object for 
electric laminates. 

[0037] Various additives, a flame retarder , a bulking agent, etc- can be further blended 
with the epoxy resin constituent of this invention suitably if needed. 
[0038] Although the epoxy resin constituent of above-mentioned this invention is very 
useful as an object for electric laminates By adjustment of various combination 
components, in addition, for example, various apphcations, such as adhesives, casting, and 
a coating, moreover, from the ability of the fire-resistant hardened material of a 
non-halogen system to be obtained, without reducing thermal resistance It is applicable to 
the application, especially glass epoxy laminate of closure, a laminating, a coating, etc., or 
IC sealing agents, and since it excels in metal adhesion further, it can be used also as an 
epoxy resin constituent for a coat also suitable for a resist or a coating application. 
[0039] Moreover, it is useful especially as the so-called constituents for build up 
laminates, such as the point of excelling in adhesion with copper foil as an object for 
electric laminates to copper foil with resin. 

[0040] Although it is not restricted and can manufacture by the approach of well-known 
common use especially as an approach of manufacturing a laminate from the epoxy resin 
constituent of above-mentioned this invention, it sinks into substrates, such as glass 
fabrics, at a rate used as the 30 - 70 % of the weight of the amounts of resin, the epoxy 
resin constituent of this invention is made into prepreg at them, and the method of carrying 
out hot press of the 1-10 sheets of this prepreg, and subsequently, obtaining them is 
mentioned, for exanple. 
[0041] 

[Example] Next, the example of reference, an example, and the exanple of a comparison 

explain this invention concretely. In addition, unless the "section" and have a notice 

especially in an example, they are weight criteria altogether. In addition, each trial 

followed the following approaches. 

[Peel reinforcement] It was based on JIS-K6481. 

[Interlaminar-peeling reinforcement] It was based on JIS-K6481. 

[Tg(glass transition ten^erature)] TMA - law - measurement. Temperature-up speed 10 

degree-C/min[water absorption ;P It is measurement], using weight change (wt%) before 

and after processing with 121 degrees C / 100% of humidity in CT (pressure cooker trial) 

as water absorption. 

[- pewter-proof [ moisture absorption ] nature ;P] which was made to carry out the 
dipping of the laminate after CT processing to a 260-degree C pewter bath for 30 seconds, 
and observed the change of state 

Criterion: 0:appearance change nothing, those with **:measling, x:blistering generating 
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[0042] The conpound (C) which has a synthetic exanple 1 phenol frame and a triazine 
frame was compounded by the following approaches, Theionnalin 45 section and the 
triethylamine 0.4 section were added to thejphenol 94 section, th^ melamin g 15 section, 
and the benzoguanamm e 5 section 41.5%, PH in a system was adjusted to 8.2, and 
temperature up was gradually carried out to 100 degrees C, being cautious of generation of 
heat. After making it react at 100 degrees C for 5 hours, temperature up was carried out 
over 2 hours to 120 degrees C, removing water under ordinary pressure. Next, after 
making it react under reflux for 3 hours, tenperature up was carried out over 2 hours to 
140 degrees C, removing water under ordinary pressure. After making it react under reflux 
for 3 hours, temperature up was carried out over 2 hours to 160 degrees C, removing water 
under ordinary pressure. Furthermore, after making it react under reflux for 3 hours, 
temperature up was carried out over 2 hours to 1 80 degrees C, removing water under 
ordinary pressure. Next, the phenol unreacted under reduced pressure was removed and 
the compound which has this phenol frame and a triazine frame was obtained. 
[0043] This following compound is called amino triazine novolak resin. The obtained 
amino triazine novolak resin is 14% of nitrogen contents, and hydroxyl equivalent 135 
g/eq, and the ratio like the following stmctured division given in a description is 
-X-NH-CH2-NH-. (c6) 
~X-NH-CH2-Y- (c7) 

(X shows a triazine frame among a formula and Y shows a phenol frame) It was /(c7) 
=0.07 (c6). 

[0044] The straight chain-like bisphenol A mold epoxy resin 13 section and weight per 
epoxy equivalent whose weight per epoxy equivalent the weight average molecular weight 
of example 1 polystyrene conversion is 30000, and is 3500g/eq dissolved the tetra-bromine 
bisphenol A mold epoxy resin 45 section of 400 g/eq, and the amino triazine novolak resin 
43 section of S3mthetic exanple 1 publication in the bisphenol A novolak mold epoxy resin 
42 section of 206 g/eq, weight per epoxy equivalent dissolved in the partially aromatic 
solvent of methyl cellosolve and a methyl ethyl ketone, and the varnish was adjusted. 
Hardening-accelerator 2-ethyl-4-methylimidazole was added to this varnish, and the mixed 
solution with which a nonvolatile matter (NV) becomes 55% was prepared. Moreover, the 
hardening acceleration dose was made into the rate that the gel time of prepreg becomes 
120 seconds at 170 degrees C. 

[0045] Glass fabrics WEA which are base materials using after [ appropriate ] and each 
mixed solution 7628 Impregnation was carried out to] by H258-N[Nittobo Co., Ltd., 160 
degrees C was dried for 3 minutes, and the prepreg of 40% of pitches was produced. 
[0046] Subsequently, the obtained prepreg was stiffened on eight-sheet superposition, 
pressure 3.9 MN/m2, the heating tenperature of 170 degrees C, and the conditions for 
heating time 120 minutes, and the laminate was produced. Subsequently, various kinds of 
above-mentioned assessment trials were performed. A result is shown in a table 1 . 
[0047] About the obtained laminate, each physical properties of the Peel reinforcement, 
interlaminar-peeling reinforcement, ftre retardancy, Tg (glass transition tenperature), PCT 
water'absorption, and pewter-proof nature were examined. The result is shown in a table 
1. 
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[0048] The straight chain-like bisphenol A mold epoxy resin 13 section and weight per 
epoxy equivalent whose weight per epoxy equivalent the weight average molecular weight 
of example 2 polystyrene conversion is 30000, and is 3500g/eq dissolved the tetra-bromine 
bisphenol A mold epoxy resin 45 section of 400 g/eq, and the amino triazine novolak resin 
36 section of synthetic exanple 1 pubhcation in the dicyclopentadiene mold epoxy resin 
42 section of 277 g/eq, weight per epoxy equivalent dissolved in the partially aromatic 
solvent of methyl cellosolve and a methyl ethyl ketone, and the varnish was adjusted. 
Prepreg and a laminate were produced for this, varnish like the tx2Lmp[e 1 . Subsequently, 
various kinds of above-mentioned assessment trials were performed. A result is shown in a 
table 1. 

[0049] About the obtained laminate, each physical properties of the Peel reinforcement, 
interlaminar-peeling reinforcement, fire retardancy, Tg (glass transition temperature), PCT 
water absorption, and pewter-proof nature were examined. The result is shown in a table 
1. 

[0050] The straight chain-like bisphenol A mold epoxy resin 10 section and weight per 
epoxy equivalent whose weight per epoxy equivalent the weight average molecular weight 
of exanple 3 polystyrene conversion is 21000, and is 2500g/eq dissolved the tetra-bromine 
bisphenol A mold epoxy resin 45 section of 400 g/eq, and the amino triazine novolak resin 
44 section of synthetic example 1 publication in the cresol novolak mold epoxy resin 45 
section of 21 6 g/eq, weight per epoxy equivalent dissolved in the partially aromatic solvent 
of methyl cellosolve and a methyl ethyl ketone, and the varnish was adjusted. Prepreg and 
a laminate were produced for this varnish like the exan5)le 1 . Subsequently, various kiuds 
of above-mentioned assessment trials were performed. A result is shown in a table 1. 
[0051] About the obtained laminate, each physical properties of the Peel reinforcement, 
interlaminar-peeling reinforcement, fire retardancy, Tg (glass transition temperature), PCT 
water absorption, and pewter-proof nature were examined. The result is shown in a table 
1. 

[0052] The straight chain-like bisphenol A mold epoxy resin 8 section and weight per 
epoxy equivalent whose weight per epoxy equivalent the weight average molecular weight 
of example 4 polystyrene conversion is 42000, and is 9000g/eq dissolved the tetra-bromine 
bisphenol A mold epoxy resin 45 section of 400 g/eq, and the amino triazine novolak resin 

46 section of synthetic exan^le 1 publication in the bisphenol A novolak mold epoxy resin 

47 section of 206 g/eq, weight per epoxy equivalent dissolved in the partially aromatic 
solvent of methyl cellosolve and a methyl ethyl ketone, and the vamish was adjusted. 
Prepreg and a laminate were produced for this vamish like the example 1. 

[0053] About the obtained laminate, each physical properties of the Peel reinforcement, 
interlaminar-peeling reinforcement, fire retardancy, Tg (glass transition temperature), PCT 
water absorption, and pewter-proof nature were examined. The result is shown in a table 
1. 

[0054] The cresol novolak mold epoxy resin 35 section of 216 g/eq and weight per epoxy 
equivalent dissolved the tetra-bromine bisphenol A mold epoxy resin 45 section of 400 
g/eq, and the amino triazine novolak resin 47 section of synthetic exanple 1 publication in 
the glycidyl amine mold epoxy resin 10 section of 143 g/eq, weight per epoxy equivalent 
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dissolved in the partially aromatic solvent of methyl cellosolve and a methyl ethyl ketone, 
and the straight chain-like bisphenol A mold epoxy resin 10 section and weight per epoxy 
equivalent whose weight per epoxy equivalent the weight average molecular weight of 
example 5 polystyrene conversion is 30000, and is 3500g/eq adjusted the varnish. Prepreg 
and a laminate were produced for this varnish like the example 1 . 
[0055] About the obtained laminate, each physical properties of the Peel reinforcement, 
interlaminar-peeling reinforcement, fire retardancy, Tg (glass transition ten^erature), PCT 
water absorption, and pewter-proof nature were examined. The result is shown in a table 
1. 

[0056] Exanple of conparison 1 weight per epoxy equivalent dissolved the tetra-bromine 
bisphenol A mold epoxy resin 45 section of 400 g/eq, and 105g of hydroxyl equivalents 
and the phenol novolak resin 40 section of eq in the bisphenol A novolak mold epoxy resin 
55 section of 206g/eq, weight per epoxy equivalent dissolved in the partially aromatic 
solvent of methyl cellosolve and a methyl ethyl ketone, and the varnish was adjusted. 
Prepreg and a laminate were produced for this varnish like examples 1-5. 
[0057] About the obtained laminate, each physical properties of the Peel reinforcement, 
mterlammar-peeling reinforcement, fire retardancy, Tg (glass transition tenperature), PCT 
water absorption, and pewter-proof nature were examined. The result is shown in a table 
2. 

[0058] Example of con5)arison 2 weight per epoxy equivalent dissolved the tetra-bromine 
bisphenol A mold epoxy resin 45 section of 400, and the phenol novolak resin 33 section 
of a hydroxyl equivalent 105 in the JISHIKUROPENTA gin en mold epoxy resin 55 
section of 277 g/eq, weight per epoxy equivalent dissolved in the partially aromatic solvent 
of methyl cellosolve and a metliyl ethyl ketone, and the vamish was adjusted. Prepreg and 
a laminate were produced for this vamish like examples 1-5. 

[0059] About the obtained laminate, each physical properties of the Peel reinforcement, 
interlaminar-peeling reinforcement, fire retardancy, Tg (glass transition tenperature), PCT 
water absorption, and pewter-proof nature were examined. The result is shown in a table 

2, 

[0060] Example of comparison 3 weight per epoxy equivalent dissolved the tetra-bromine 
bisphenol A mold epoxy resin 45 section of 400 g/eq, and the bisphenol A novolak resin 
35 section of a hydroxyl equivalent 1 15 in the cresol novolak mold epoxy resin 55 section 
of 216 g/eq, weight per epoxy equivalent dissolved in the partially aromatic solvent of 
methyl cellosolve and a methyl ethyl ketone, and the vamish was adjusted. Prepreg and a 
laminate were produced for this vamish like examples 1-5. 

[0061] About the obtained laminate, each physical properties of the Peel reinforcement, 
interlaminar-peeling reinforcement, fire retardancy, Tg (glass transition temperature), PCT 
water absorption, and pewter-proof nature were examined. The result is shown in a table 
2. 

[0062] Example of comparison 4 weight per epoxy equivalent dissolved the tetra-bromine 
bisphenol A mold epoxy resin 45 section of 400 g/eq, and the amino triazine novolak resin 
43 section of synthetic example 1 publication in the cresol novolak mold epoxy resin 55 
section of 21 6 g/eq, weight per epoxy equivalent dissolved in the partially aromatic solvent 



h%://www4.^dl.iBipigojp/cgi4iii^lisa»_webj! 



of methyl cellosolve and a methyl ethyl ketone, and the varnish was adjusted. Prepreg and 
a laminate were produced for this varnish like examples 1-5. 

[0063] About the obtamed laminate, each physical properties of the Peel reinforcement, 
interlaminar-peeling reinforcement, fire retardancy, Tg (glass transition temperature), PCT 
water absorption, and pewter-proof nature were examined. The result is shown in a table 
2. 

[0064] With the straight chain-like bisphenol A mold epoxy resin 10 section whose weight 
per epoxy equivalent the weight average molecular weight of exanple of comparison 5 
polystyrene conversion is 30000, and is 3500g/eq, weight per epoxy equivalent dissolved 
the tetra-bromine bisphenol A mold epoxy resin 45 section of 400, and 105g of hydroxyl 
equivalents and the phenol novolak resin 33 section of eq in the cresol novolak mold 
epoxy resin 45 section of 216 g/eq, weight per epoxy equivalent dissolved in the partially 
aromatic solvent of methyl cellosolve and a methyl ethyl ketone, and the varnish was 
adjusted. Prepreg and a laminate were produced for this varnish like examples 1-5. 
[0065] About the obtained laminate, each physical properties of the Peel reinforcement, 
interlaminar-peeling reinforcement, fire retardancy, Tg (glass transition ten^erature), PCT 
water absorption, and pewter-proof nature were examined. The result is shown in a table 
2. 
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[0067] 
[A table 2] 
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[0068] 

[Effect of the Invention] According to this invention, the epoxy resin constituent which is 
excellent in the thermal resistance of mold goods and waterproof physical properties in an 
epoxy resin constituent, and can give the engine performance of the moisture-proof thermal 
resistance in an electric laminate application and adhesion, and the electric laminate which 
combined moisture-proof thermal resistance and adhesion can be offered, 
[0069] Therefore, the constituent of this invention can be used for various fields, such as 
an electric electron, adhesives, casting, and a coating, and is especially useful in an electric 
laminating apphcation. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by con^uter. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



^^VA•AV.^-AW,VA^v.vAVW.v.v.v.•r.-.-.-J■.-.-r^^^^ 



CLAIMS 



[Claim(s)] 

[Claim 1] The bisphenol mold epoxy resin (A) whose weight average molecular weight of 
polystyrene conversion is 5000-50000, a 2.5 or more average functional-group numbers 
epoxy resin (B), and the epoxy resin constituent characterized by using as an indispensable 
component the compound (C) which has a phenol frame and a triazine frame. 
[Claim 2] The constituent according to claim 1 whose 2.5 or more average 
ftinctional-group numbers epoxy resin (B) is a novolak mold epoxy resin. 
[Claim 3] The constituent according to claim 2 whose novolak mold epoxy resin is a thing 
with 2.5-10 average flinctional groups. 

[Claim 4] The constituent according to claim 1, 2, or 3 the range of whose blending ratio 
of coal of the bisphenol mold epoxy resin (A) whose weight average molecular weight of 
polystyrene conversion is 5000-50000, and a 2.5 or more average functional-group 
numbers epoxy resin (B) is (A)/(B) =1 / 1 - 1/10 on weight criteria. 
[Claim 5] The constituent of any one publication of claim 1-5 whose con:5)ound (C) which 
has a phenol frame and a friazine fi^me is what has the structure which carried out the 
condensation reaction of a triazine compound, phenols, and the aldehydes. 
[Claim 6] The compound (C) which has a phenol frame and a triazine frame The 
condensation reaction object of a cl:amino-group content triazine compound, phenols, and 
aldehydes, c2 : The condensation reaction object of an amino-group content triazine 
compound and aldehydes, c3: It is the mixture of the condensation reaction object of 
phenols and aldehydes, c4:phenols, and a c5:amino-group content triazine confound, and 
is -X-NH-CH2-NH- in this mixture. (c6) 
-X-NH-CH2-Y- (c7) 

(X shows a triazine frame among a formula and Y shows a phenol frame.) The constituent 
of any one publication of claim 1-5 which is what is used as mixture which contains at 
least the structured division at a rate that (c6)/(c7) becomes 0.6 or less. 
[Claim 7] The constituent of any one publication of claim 1-6 which is a thing containing a 
hardening accelerator (D) and an organic solvent (E). 

[Claim 8] The electric laminate which carries out the laminating after inpregnation and of 
it for the epoxy resin constituent of any one publication of claim 1-7 at the letter base 
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material of a cross, and is characterized by coming to carry out heating pressing. 



[Translation done.] 
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10 0 2 5] KfEHR^ 1 X'i^^tlhit-^cr>^i)'Ti> 

mz. Kmmz^tii!^t-ii>mz'p. rk ru rsco 

[0026] i*lf>cO'(l:-^ti5MHJ>y'>:ot ia^,co 

'^mx'Sih. 

[ 0 0 2 7 ] iJijtC. T/I^rb h'iSJi, mzm^^til t 



[0028] zfit>hvr=Jyi\:^b. yxy-iim 

TfUThmt^mm^-^xmti^m,-^'^ 

( c ) m:ifiX'i> . m^z h U Ti^y-ft-mt tX , BfllB 

LTty 5 5 r-b h yr-t 5 y . 'syy■y■'r-^ s y^ 
t'io^r-f s ymmmzitm-^ii^ r s ya-if* nut 

[0029] {c- ) t LXi±. Mi^mzii. 

c 1 : rsya^*huri''y-fb-^f:7xy-;H«t 
c 2 : T5 ya-^fl-h uri/'y-^b-^tr^^Tb mt 
c 3 : 7xy-;wii:T/i^Tb mtm^&m. 

c 4 : 7x y— 
20 c 5 : r 5 ya-srw h u T'Jyit^ 

[003 0] Hk^^+t; 

-X-NH-CH2-NH- {c6) 

-X-NH-CHz-Y- (c7) 

xiihijri^'ytlS. Ya7xy-;^ttSSr^ 

■r. ) '5rl>IISSl5fi[^ (c6)/ (c7) *50. 6JaT 

t^j:m-^x'^^i-t hcofi^mmmm^mmm 

miz\^±L, :!^m>mm (A) i:c7)ffl^tt. i» 
30 [003 1 ] ( c' ) 4^. *s:)£^^yt:^7xy 

-/MS ( c 4 ) , rs yx^^h VTi^yit-^ ( c 

5) {4. ^TS-^•Ctc!:l/^*\ 3 a«%mTc^*BHTA 

[003 2] W^tCfcV^T. h*JT=Jy-(t^t. 7 
xy-;l-^i:, r/kTbHi®i:^ji-^KJE§1i:T#^>ii 

^iflffil^ft, ttzit. hUTi^'y-ft^ftt L-crsy 
a-^^NUTi^'y-fk-^tiS-fflv^/iM^ ( c ' ) tt, ii 

^mic) xi±w.-^ ( c ' ) t^icoasjii^^^Mh L 

X 5aM%ia±s ^*>-C'i> 8a*%I.Xh*W* L< . * 

40 fz. ^^-f\^TyY*jy:/mizitvo-^*jy'pX'm^t 

fcHK-fbSi^'S OX:feU:. m L<«±8 0rlil±*«»4 L 

v\ tfz. n-yri'-hSffijgtfril^t^i 5 0"c 

T'CO^fiSigA^O. IPa-sULh, »iL<{±0. 3Pa.s 
[0033] *%BJ{CfcV^T{l. ±fe ( A ) - ( C ) 

mi. mzmizftitxmitimm (d) ^efffl-ri.^: 
[0034] mimm ( d > t4^*n«ffl«i 

50 T^ymcom3mTiy. ^$yy'-/k 
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[ 0 0 3 5 ] i/c . :^mM<r>mmni. iMifz^m^ 

izMt. mzimm] ( e ) mm ixi>x<. mzm 
mmmmiMMt ixii. :immmm (e ) ii-m 

CO 0 3 6 ] mimmmm&mmm^ti&i>(OT 

[0037] ifmi<r>:t.if^^i^mmmMz\i. § 

•m^zm^xmnomm. mm. itmm^msL 20 

[0038] ±E t>t*%Bfl^^X.-J^JeS^ffij|iapR!|*l{±, 

Mr^=5:i:'<7)mW(:;y^XX;K=^^«JiM^ I CjJihW 

i^i^'x v^fmmz%,m-h-mmx.r^^'ymm^ 
'^hhx^>'mx%h. 30 
[ 0 0 3 9 ] tfc, t-c(±»?si:w^* 

[ 0 0 4 0 ] Jiie t/:!*%B3(OX,-i^df >^^l!§ffl^!fSj*>/i 

'mm(nyimzi.-iX'm^hztifix%htf>. mm 

^Hl*3 0-7 om*%t=5r?.Si]-&T-^?StTr'JTl^ 

xv,x'\%h-ymfimiiofih. ■ 40 

[0041] 

[nsfeM] mz-if.mikmm. ■mmuMmm.z 

J I S-K64 8 UzMSLfc. 
[l^MJiS^Jg] J I S-K648nc?«l8llL/i. 

[Tg i.n'jxwms.) ] TMAacT«!i^. #iax 

t-K 1 0°C/m i n [IJbK* ; PCT (7''l'-y>'-^- 
-y^-gtil) fc-C 1 2 1 0 0%T'«Uv: 50 



(5) ^^2001-247657 

8 

frmoaft^^b {wt%) Srii5bJ<*J: tTil^] 

; VQ.i:mm.(rMmm: 2 6 ot;<?) 
Ay^}§{c3 0#?Sli-#§-l*-C'?-<7)4^S^^$:IS«L 

X : 

[0042] ^l^£«a|l 

(C) BlTW*-ST'-^fi£L/S. 7 X 7-/1/9 4gg. 
;<75yi 5g5. '<yV^r-^$:^5g|5tc4 1 . 5%7^ 
;l/"7Uy4 5gP. iJlUfhUxf-yPTSVO. 4|»2:JII 

#^{^1 0 O-C^-C'^atJt. 1 0 Q'C\ZX 5lSf^RjBS 
$-tt;tf*. m[^\,ZX:^m^\,ts:ii-t^ 1 2 0'Ctr2 

^flETCT7K&l^*L^*>'^> 1 4 0°C*T'2I^S*^ 
<tT#iaL/^, mTt'3l«fraR^5$-li:Jtf*, ©ETtc 
T*2-|^L^*J^> 1 6 0•C*•C2I^^MtT^^SL 

jgjijisrrf 3fi§ii]Rie$-it;tft. ^jetct*^ 

t ^> 1 8 0 S T' 2 B$fS3 A>(fC L/^ . 
^£ETtc-C*R:iE^7xy-;l'S:I^U. 1^7x7-/1^ 

[0043] WTcO^liOt;-^?: T 5 7 h U Td/'^y-if 

y-vmmtm-^, #^ii3tr57huri^'>'y^n7 

•y^^m, g«-^*fil 4%, tKHSSS 1 3 5 g/ 

-X-NH-CH2-NH- (c6) 
-X-NH-CH2-Y- 

xiih 'JT'Jy'Wm. 

t) (c6)/(c7) =0. 
[0044] IIM0IJ1 

X^U y!tfi«a»Tfe)4h?M*>3 0 0 0 0 . X;K 
^•>^S.ilfi3 5 0 0 g/e ciX'himm^\iXyj,y- 
;l.AMx;K=^xffllil 1 3gl5i:x*fdf i-SMAi2 0 6 g/ 
e qC0b'X7x7-;l'A7;l-C7'y ^'MXTtfdf ^©)iH4 2 
gS. x;i^:^f>-^§3{)>4 0 0g/eqcOTh7 7'ai>,t'X 
7x7-;l'ASx;K:^v)fSfll4 5g5. ^S!t0lj lIBai^T 
5 7 h UT>'>7df7 y^m^A 3^i^^)V^uVlV 
7\ 7 f-;Pxf-;l/:^ h ycoS-^^SiJt{§iS 

PML/^, ::«07-xtwt;{liiiS'J2xf-;w4^f-/p-f 

5^^y-/HrjDiT, (NV) *>'5 5%^£i,M 

[004 5] u^^co*., ^tL^'ticou-^mmm^K 

mtiX'$)t:^'yX'^aX^EA 76 28 H2 58N 

[0046] <i^v^T\ n^ixf^rvruy^8^h^ 

h^, E:h3. 9 M N/m 2 , Hm^^ 1 7 0°C , JPi": 
B^ISl 2 0^co^-C®fb§ii:-C«)i«^#SL^^. »C 



(c7) 

Y{47x7-;^B'1SSr^ 
0 7r*> ->/::. 
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[0 0 4 7] 'fl^.fLitSl«itov>-c. tf-;p^jg, JB 

mumm. nsMtt, Tg , pct 

1 ic^-r, 

[00483 

jKU x-?-I/yMir<7)ai¥l^^?S«^ 3 0 0 0 0 , x-lf 
^v-SM^^'S 5 0 0 g/e q-CJ)SEM^^b'X7i /- 
^kAMx^i^df i^tSflll 3a5tX4^dfvSfi*5;2 7 7 g/ 10 
eq<:7)>''>'i7o^y^'>''xySx,i^df:i^^||§4 2SP, X 
!K^i^ilA^"4 0 Os/e qC75rh77'nAt'X7xy 
-/l.ASx;K^i.jaBg4 5g|5. 1 ifiiKtOT 5 / f 

[0049] n^fifzmmmiz-y\,-^x . h'-iu^m. m 
mm^&. mtt, Tg (^if^xK^as) .pct 20 

[0 0 5 0]|IJfe^J3 

--KU X^^>-Mt:c7)afi:T*)^i-^fi:*i2 1 0 0 0. Xil? 
^iy^a.i}^2 50 0 g/e q-e*>^ii:M*St'7.7x 7- 
;i/Aaxdt=Jfi^1Sllil oa5i:X^:Jfv^M*>'2 1 6 g/ 
eq£7)^'i/V-;l./,if7-y^Mx,-Kdf>'St{li4 5aJ. x 
*'^v^M*»'4 0Qg/e q(35rh77'nAh';?.7xy 

-;uAfflx,it^s^S]ii4 5gi5. ^B^Mi laittor s y h 

yri''>'y4<7>7^'W4 4gP5r;^^;H:ny;ur. 30 
^;l.x^;W^r h y cO}I-^MiJt>«» LT '7xx SrlSS L 

[00 5 1] n^ix.t:mmmi>z-y\,^x . t-;i.®^, i 

^J!i5!fe^. iSMtt, Tg (.:(}yxmm.) .PCT 
[0052] ^M4 

-■K 'J Xf-l^ yM»:comS^i^:«-^ft*>4 2 0 0 0 . X;K 40 

i'SMd^'g 0 0 0 g/e qT&€.iiM1^t'X7x /- 
;l'ASxd<^i^ffli§8gl5tX;K=»f ^>SM*>2 0 6 g/e 
q<30fc:x7xy-;l^A/4<7 v^Mx--K^x^Bi4 7 

x.-K^i^lM*S4 0 0 g/e qcOrh^T'nAb'X 
7xy-;WASx,-K=>fi^^JIM4 5SI5, -^^Ml^tt^or 
5 y h y ri^>y;K^ -ymmA egK^y-fyp-feny;^ 

;><^;Px^;u^hytf0ig^«c^)SfC'7-X$r 
i^L:^;. :i<r>^~x^mmmitmmiztxrvrv 
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1 0 

. mmmm. UMit. Tg i^yxm-m) .pct 

[0 0 54] Mfi^J5 

u x^uymn.<ommw-i^^i-M.t^ 30000, x<-k 

^'^mi}^3 5 0 0 g/e q-C'S>^E«^^b'X7xy- 
;l^AMx;K='f i^ffljgl 0gPtxi^dfi/Sft**2 1 6 g/ 
eq(7)^bV-;I^yrt<7-y:^'Mx;Kdfi^«Sfl§3 5gC. x 

^^i^sa^n 4 3 g/e qcTj^uvi^'/i^r iyMx,-K 

=5fi^fflflil OSS. x4^=^-i^^fi*>'4 0 0g/eq<7)Th 
5yoAh'X7xy-;l'AaX;i?^i<'ffl8g4 5|», -^fig 

u^i 1 ietR<7)TS y h rv-'yy d<7 mm4 i^i^ 
LxruTuymmmmiimtt:. 

[0055] ^i(=>ixfzmMmiZ-o\^X, h-zP^JK, 1 

mmmm, mmt. Tg (xf^xte^as) , pct 
1 t^-r, 

[00 56] Jtic^Ji 

xd^^^ri^aa*^^ 0 6 g/e qcob'xyxy-yi-Ay^if 

^ •/i?SX--K=^>'ffi|| 5 5^5. X;K^^SS*J4 0 0 g 

/eqcOrh7 7'nAb';?.7xy ASx.-K^ i^itfli 
4 5IP, TkMSSSl 0 5 g/e qtf07xy-/Py^C5 

•yyffill4 0gK^y^;Hroy;P7'. yf-zi/x^/i/^h 
S:IIMI?lJ 1 ~ 5 fc R« t LTT'J 7-P^&l^Sa«^fP 

[0057] mtifzmmmiz-^^^x. b-;i^s, i 

Itfettt, Tg .PCT 

2tc^^-, 

[00581 it«f(5iJ2 

x*'^>'^gAi2 7 7 g/e qcr)i;v^'o'<y:?'>^yx 
ySX;K=^>'ffl|§5 535. X^^:^ vSa#4 0 OCOf h 
7yaAb'X7xy->^ASx,-Kde>'tSJi4 5gf. 

0 5ff)7x^-jiyif^y-ymm3 335^^^ 

/Urny/i/T". y^;i^xf-;i/^bycoig-&?t^{2}§fift 

izLxr^jru^Rummtrf^muz. 
[0059] miitzmMmiz-^^-^x. \^-fiw. m 
mmmm^, mi*. Tg {:ffyxm^^s,m) . pct 

[0 06 0] Jtt«^l3 

X;K^v'SmJt)^'2 1 6 g/e qCO^l^y-ZWypfC^-yy 
Sx;K=^i/fflfli5 5g|5. X,-K^£/SM*^4 0 0 g/e q 
<07-h77'nAb'j2L7xy-;i/AMxjK^i/-iaBl4 5 
gp. *B?Siftl 1 5i0b';^7xy-;l^Ay,-tf9-y;J'«8 
Bh3 5lH!5ryf-7l^-bny/l^7". y f-Zl^xf-yt-^^- h yoig 
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[006 1] %:^iit:mmmiz-y\,^X. t-;l/^^, n 
mm^^. «'lt, Tg (:ffyxmWiSJ^) . pct 

[0062] imm4 

X;K=¥i^Sfi*i2 1 6 g/e ^cr,^]yY~)l-yt:y -y^ 
Mx^^^v-ffllgS 5gf. X;K^>-§fi*J4 0 0g/e q 

[0063] #^>^t/^«l^(cov^T, t-;P^S. 1 

mim^&. it^tt, Tg , pct 
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1 2 

[0064] imm5 

rf^ >j xf-ix yi^^<7)fiM¥i^^TM*i 3 0 0 0 0 . 

=3f 5/5SM*^3 5 0 0 g/e qf *)Si:^^*t'xy xy- 

/UASX;Kdfi^ffliil oait. X;K=^i/^M*>2 1 6g 

/e qco^ ^y-;^y d<7 •/^'Sxdt^^MI§4 53!. 
x^K^i^lfi^i^ 0 0 i^r h^'/uA)zXy x y-;PA 

^X;K^i/ffiB|4 5g|5. 0 5 g/e q<07 

X y -/i-y ^ •/ ^-SBg 3 3 gp$r y ^;Hr a y . y 
10 ^^PX^/l/^r h ycoii^}S^J(cj$JgfC ^iixSrSaSL 

[0065] #f>iiitSaMc-:>i,^T, b-zl-^S, 1 
r^JiJiSiSS;^. KiS^tt. Tg (A'yxmS^) . PCT 

[0066] 
[«1] 



[0067] 
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tr— yV3il^ (MilrO 


1.0 
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g^im^ (KN4r) 
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o.s 


1.0 




185 
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183 
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ffliTK* PCn2r C/2hr ^ 
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(8) 



00 1-2476 57 



1 3 



1 4 



(51)Int.C1.7 

H 0 1 B 3/40 
17/60 

H 0 5 K 1/03 6 1 0 



F I 

H 0 1 B 3/40 
17/60 
H 0 5 K y03 



(##) 



. P 
J 

610L 



F5^— 4J002 CC28Y CDOOX CD05W FD14Y 

FD156 FD207 
4J036 AA05 ADOS AF06 DA04 FB08 
5G305 AA06 AB24 AB26 AB34 BAB 

BA25 BA26 CA15 CA16 CA17 

CA27 CA32 CA51 
5G333 AA05 AB12 AB21 CB12 CC03 

DA04 DAll DA23 FB03 FB04 

FB14 
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